Wogonin induces apoptosis by activating the AMPK and p53 signaling pathways in human glioblastoma cells.
We investigated the molecular basis of the ability of wogonin to control the intracellular signaling cascades of AMP-activated protein kinase (AMPK). This activity induces antitumor activities in glioblastoma multiforme (GBM) cells. Recently, the evolutionarily conserved serine/threonine kinase AMPK has emerged as a possible target for tumor control. We investigated the effects of wogonin on apoptosis regulation and the activation of AMPK. Wogonin treatment resulted in a series of antitumor effects such as cell death and apoptotic appearance. Activation of AMPK suppressed downstream substrates, such as the mammalian target of rapamycin (mTOR) and eukaryotic initiation factor 4E-binding protein-1 (4E-BP1), and resulted in a general decrease in translation. Moreover, wogonin-activated AMPK decreased the activity and/or expression of lipogenic enzymes such as acetyl-CoA carboxylase. Furthermore, in GBM cells, wogonin blocked cell cycle progression at the G1 phase and induced apoptosis by inducing p53 expression and further upregulating p21 expression. Taken together, our findings demonstrated that wogonin has the potential to be a chemopreventive and therapeutic agent against human GBM.